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METHOD AND DEVICE FOR MANUFACTURING BELT MATERIAL FOR TIRE 



(57) A method of manufacturing a belt material for 
tire comprising the steps of spirally winding a ribbon 
(39) having a plurality of linear cords (39a) disposed , 
longitudinally and coated with rubber (39b), on the outer 
peripheral surface of a drum (35) at specified pitches 
(T1) while the drum (35) is rotated, sticking the side edg- 
es of the wound ribbon (39) to each other so as to form.. 



a cylindrical wound body (4p),.and a linearly moving ro- 
tating blade (^ 

in contact with a spiral blade groove (35a) formed in the 
drum (35) at specified pitches (T2) while the drum (35) 
is rotated so as to cut the wound body (40) spirally so 
as to form a bolt material (46A)haying a specified width 
(W1 ) and a cord inclination angle (|i1 )- . I) 
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Description 

TECHNICAL FIELD 

[0001 ] This invention relates to a method and a device 
for manufacturing a belt material for a tire, which is em- 
bedded and used, for example, in a pneumatic radial 
tire. 

BACKGROUND ART 

[0002] A pneumatic tire is provided with belts on the 
radially outer side of a carcass layer to wrap around the 
carcass layer for improving the cut resistance. While 
these belts have been manufactured by a large machine 
provided with a calender, a bias cutter and the like, such 
a large machine is not suitable for manufacturing nu- 
merous types of belts different in specifications these 
days when the policy of manufacturing many kinds in 
small volumes is prevailing in the manufacturing indus- 
try V--r;.L;t;^ i :^. ;i /..V-,-V^^:X^- 

[0003] To address the problem as mentioned, a meth ,, 
od of manufacturing a flat ribbon shaped object has con 
ventionally been proposed., for example, as disclosed in 
Japanese Patent Publication No. Sho 28-3485. This 
conventional manufacturing method invojyes winding 
back yarns from a large number of bobbins mounted on 
a krill, lining up a group of yarns, spirally winding the 
group of yarns on a rotary drum formed with spiral par- 
allel grooves'on the outer periphery coating a raw rub- 
ber liquid on the wound yams or rubbing a hard pasty 
rubber into the wound yams; heating and vulcanizing 
the resulting product, and cutting it along the spiral par- ] 
allel grooves to form the flat nbbon-sha^ed object ^ 
[0004] I n the current situation' wh^re steel radial tires 
are mainly used, belts are also made of steel cords. Al- 
so, in the belts, linear cords are arranged as obliquely 
extending at a predetermined ^ngle tolhe center line of 
the belt width. In this event, since a tire is a high speed 
rotating body which receives a dynamic load, the linear 
cords need be positioned to maintain a lateral balance 
with respect to the center line of the belt width .For this 
reason, the belts in the tire are generally comprised of 
belt materials disposed on the radially outer side, and 
belt materials disposed on the radially ' inner side, and 
these belt materials are arranged such that their linear 
cords are laterally symmetrically arranged. As to the 
widths of the belt materials, the belt material on the ra- 
dially outer side is made narrower than the belt material 
on the radially inner side. 

[0005] However, in the conventional manufacturing 
method, after a group of yarns have been wound around 
a rotary drum, a raw rubber liquid is coated on or a hard 
pasty rubber is rubbed into the wound yarns which are 
then heated and vulcanized. Thus, a wide space is re- 
quired for installing a krill mounted with a large number 
of bobbins, thereby giving rise to a problem that the in- 
stallation space cannot be reduced. 
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[0006] Also, since the linear cords are arranged in a 
single direction, the conventional manufacturing meth- 
od has a problem that difficulties are found in applying 
this method to the manufacturing of a belt of a two-layer 
structure comprising steel cords as mentioned above. 
[0007] Further, in the conventional manufacturing 
method, after a group of yarns has been wound around 
the outer periphery of a single rotary drum, the group of 
yams is cut along the spiral parallel grooves on the ro- 
tary drum. This also causes a problem in the inability of 
a single machine to manufacture two types of belt ma- 
terials which are different in the direction in which linear 
cords are arranged on the radially outer side and radially 
inner side, and in width. 

[0008] Conventionally, tires have been produced 
through mass production pointing. For example, wide 
and elongated sheets are sequentially created, the 
sheets are cut into a large number of pieces having re T 
quired dimensions, and the cut sheets are bound to 
each other in the shape of band which is rolled up for 
temporary storage as belts. The belts in stock are sent 
to a next process, jn other wprojs, large sUedsheets are 
fabricated and cut into pieces which are used as belt 
materials for manufacturing tires. 
[0009] Apparently, the foregoing mass production 
system seems to be capable of eff iciently manufacturing 
tires. However, since the mass production system in- 
volves manufacturing large sized sheets, and cutting the 
sheets i nto belt materials; riot only large scaled manu- 
facturing apparatus and cutting apparatus are required 
for the sheets, but -also a space for storing sheets are 
also required; For this reason , a vast space is required 
for the factory, a^ 

operating" the factory: Therefore; even if the mass pro- 
duction is oriented, the production cost is incfeased as 
a result, thereby failing to benefit from the merit of the 
mass production. Particularly, when a tire part manufac- 



storing and transporting tire parts accounts for a large 
proportion of a total cost, so that a reduction in the cost 
is extremely: difficult. Further; since the storage of tire 
parts, and a transport process intervene between work- 
ing processes , a vari ety of problems, are mvofved in 
quality control regarding the humidity, curing of sheet: 
surfaces, attachment of dusts, and so on, thereby giving 
rise to a problem of a reduced yield of tire products. 

SUMMARY OF THE INVENTION 
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[0010] It is a principal object pf the present invention 
to provide a method and a device for manufacturing a 
belt material for a tire which are capable of eliminating 
a space for installing a tire belt material manufacturing 
55 apparatus or a space for storing intermediate bodies of 
belt materials to reduce a manufacturing cost. 
[0011] It is another object of the present invention to 
provide a device for manufacturing a belt material for a 
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tire which is capable of cutting even a belt material made 
of steel cords to form the belt material with a predeter- 
mined width and a predetermined cord inclination angle 
with a clear cut surface. 

[001 2J It is another object of the present invention to 
provide a device for manufacturing a belt material for a 
tire, which is capable of smoothly peeling a cut belt ma- 
terial from the outer periphery of a drum. 
[0013] It is another object of the present invention to 
provide a device for manufacturing a belt material for a 
tire, which is capable of extensively supporting a belt 
material peeled from a drum to transfer it to a predeter- 
mined position on a tray without performing works such 
as a modification. 

[0014] It is another object of the present invention to 
provide a device for manufacturing belt materials for a , 
tire, which is capable of simultaneously manufacturing 
two types of belt materials, which have linear cords ar- 
ranged in different directions and different widths, wjth 
a single device. .. ,.-v -v-V^ ,f,r 

[0015] It is another object of the present invention to 
provide a device for manufacturing a belt material for a 
tire, which is capable of transporting a belt material to a 
tire forming machine in the next process without chang- 
ing the posture of the belt material. . - 
[0016] To achieve the above objects, a method of 
manufacturing a belt material for a tire according to the 
present invention comprises the steps of spirally wind- 
ing a ribbon formed of a plurality of cords arranged lon- 
gitudinally and covered with a rubber coating around an 
outer peripheral surface of a drum having a predeter- 
mined outer diameter at a predetermined pitch, and 
sticking side edges of the wound ribbon to each other 
to form a cylindrical wound body, and spirally cuUjng tlie 
wound body at a ^ predetermined pitch iarger^han the, r 35 
winding pitch of the.nbbpn to fornri a belt material having 
a predetermined width and.a cord .inclination ang|e. 
[0017] The outer .diameter of ,the drum, the width, 
windingpjtch, number of windings of the ribbon, and the . 
spiral cutting pitch of the wound body may be set based 40 
on the length, width arid cord inclination angle of the in v 
tended belt material. 

[001 8] , XheJength.otthe belt material ma y be set to a 
dimension used for a single tire. t 
[001 9] The present; invention, a!sp,proyides a device, 
for manufacturing ? a.belt material for a tire The manu- 
facturing device comprises a ribbon winding mechanism 
for spirally winding a ribbqnformed of a plurality of cords 
arranged longitudinally and coated with a rubber around 
an outer peripheral surface of a drum at a predetermined 
pitch, a, sticking mechanism f^ site edges of, 

the wound ribbon to each oth^ 
and a wound body cutting mechanism for spirally c^ 
the wound body at a predetermined pitch larger than the 
winding pitch of the ribbon to form a belt material having 55 
a predetermined width and a cord inclination angle. 
[0020] The ribbon winding mechanism may comprise 
a ribbon winding guide corresponding to the drum rotat- 
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ably supported by a frame, and a relative movement 
mechanism for relatively moving the drum and the rib- 
bon winding guide in an axial direction of the drum at a 
predetermined feed speed. 

[0021 ] The sticking mechanism may be configured to 
stick the side edges of the ribbon with a pressure by a 
presser roller which follows a ribbon winding operation 
by the ribbon winding mechanism. 
[0022] The drum may be providedwith a winding start 
end grabbing mechanism capable of grabbing a winding 
start end of the ribbon. 

[0023] The frame or ribbon winding mechanism may 
be provided with a ribbon cutting mechanism for cutting 
a finish end of the ribbon wound around the drum. 
[0024] The wound body putting mechanism may be 
comprised of the drum rotatably supported by the frame, 
a cutter disposed corresponding to the drum for move- 
ments into contact with and away from the drum, and 
for cutting the wound body, and the relative movement 
mechanism for rotating the drum and for relatively mov- 
ing the cutter in a longitudinal direction of the drum at a 
predetermined feed speed. 

[0025] The drum may be provided with a spiral blade 
groove in the outer peripheral surface at the same pitch 
as the predetermined pitch for spirally cutting the wound 
body, so that a blade edge of the cutter is guided along 
one edge of the blade groove to cut the; wound body 
[0026] A winding start end of the ribbon may be cut in 
a cut edge having the same angle as the spiral lead an- 
gle of the blade groove, wherein the ribbon is started to 
be wound with the cut edge fed along the blade groove 
of the drum, and the winding of the ribbon is finished , 
with a windingf inish end of the nbbpn in the state match-, 
ing the bjade groove. i% , - fil : . : v 

[0027] The winding finish end of the ribbon may be 
cut such that the angle of its cut edge is at the same 
angle as the spiral lead angle of the blade groove, and 
the cut subsequent ribbon is started to be wound such 
that a cut ; edc)e at a distal end cf thc.cut subsequent 
ribbon is fed along the. blade groove in the next winding 
starting operation. ... 
[0028] . The frame may be provided with 
peeling mechanism for pealing the^ 
drum. 

[0029] The frame may be provided with a transfer 
mechanism for pressing the, belt material peeled from 
the drum onto a top surface of a tray with a predeter- 
mined pressure, and the tray may be transported in a 
direction intersecting the axial line of the drum by a tray 
transportation mechanism, K • .- , 

[0030] The tray may be formed in the shape of rec- 
tangle, the tray may be disposed so as to match the spi- 
ral lead angle of the spiral blade groove formed in the 
drum, and the tray may be moved in the transporting 
direction in synchronism with an operation for peeling 
off the belt material from the rotating drum to transfer 
the belt material onto the tray. 

[0031 ] The frame may be provided with an edge tape 
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winding mechanism for winding an edge tape on the out- 
er peripheral surface of the wound body formed on the 
drum, along a scheduled spiral cutting line by the wound 
body cutting mechanism so as to straddle the scheduled 
line. 

[0032] Of two processes for manufacturing the wider 
belt material and a narrower belt material, the edge tape 
winding mechanism may be configured to wind the edge 
tape along a scheduled spiral cutting line for a wound 
body for forming a wider belt materia I. 
[0033] The ribbon winding mechanism may be config- 
ured to be capable of spirally winding the ribbon around 
the drums in opposite directions, and the wound body 
cutting mechanism may be configured to be capable of 
spirally cutting the wound bodies in opposite directions. 
[0034] The drums may be disposed at a plurality of 
locations, and each of the drums may be configured to 
be switchable among a ribbon winding position, a ribbon 
sticking position, a wound body cutting position, art a 
belt material peeling/extracting position by a position 
switching mechanism 

[0035] The drums may be disposed at two locations, 
and cord inclination angles of the linear cords of the belt 
materials arc substantially symmetric by winding the rib- 
bon around the two drums i™ and spi- 
rally cutting wound bodies in opposite directions. 
[0036] the manufacturing device may further com- 
prise a drum reversing/supporting mechanism for rotat- 
ably supporting a pair of drums having different outer 
diameters. arid.formed with spiral blade grooves extend- 
ing in directions opposite to f each other in the outer pe- 
ripheral suitac^s. anld functioning a position switch- 
ing mechanism ^ 

positions, wherein a ribbon may be wound around trie 
outer periphery of a drum arranged at one position by 
the drurh reversing/supporting mechanism to form a 
wound body; and the wound body on the outer periphery 
of the drum arranged at the other position by the drum 
reversing/supporting mechanism may be cut along the 
blade groove "of the -drum % ^6rm a belt material. ' 
[0037] The wound body cutting mechanism may be 
provided with a cutter lor engagement with the blade 
groove of the drum to press a blade edge to an edge of 
the blade groove. 

[0038] A moving table may be disposed in the tray 
transportation mechanism for movement cories^ndi rig 
to the drum in a direction intersecting the axial line there- 
of, a turntable is pivotally supported on the moving table, 
and the tray is carried on the turntable • ' 
[0039] The turntable may be configured to be pivoted 
to a first inclined position inclined by a predetermined 
angle to one side with respect to a direction in which the 
moving table is moved, a second inclined position in- 
clined by a predetermined angle to the other side with 
respect to the moving direction, and a transporting di- 
rection position extending along the moving direction. 
[0040] Clamp means may be provided on the turnta- 
ble for removably clamping the tray. 
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[0041] The ribbon-may be formed by transferring a 
cord made of a plurality of twisted filaments through a 
twist-back member in the longitudinal direction to twist 
back the respective filaments and form predetermined 
spacings between the filaments, passing the cord in this 
state through a rubber liquid bath to form a rubber layer 
over the outer periphery of each filament, and after the 
respective filaments return to the original twisted state 
by their own twisting stresses, passing a plurality of sim- 
ilarly fabricated cords arranged in parallel through a rub- 
ber extruder to flatly coat a rubber coating on the rubber 
layer of each cord. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0042] 

Fig. 1 is a plan view illustrating one embodiment of 
a device for manufacturing a belt material for a tire; 
Fig. 2 is a front view of the manufacturing device of 

Fig. 3 is an enlarged right cide view illustrating the 

manufacturing device of Fig. i; 

Fig; 4 is an en larged side sectional view ill ustratitijg • * 

a main portion of a drum reversiri^ulpporting^^ ' 

mechanism; 

Fig, 5 is a partial front view of the drum reversing/ 
supporting mechanism of Fig. 4; 
Fig 6 is an enlarged side sebtipnal view illustrating 
a main portion of a drum clamp rnechanism; 
Fig. 7 is an enlarged plan view illustrating a ribbon 
winding mechanism m the manufactunng device; 
Fig: d is ah enlarged front view illustrating a main' ' 
portion of the ribbon winding rnechanism of Fig 7; 
Figr9 is an enlarged side view illustrating a main 
pomon of the ribbon wirid^ of Fig;Mi^ 

Fig. 

cutting i 

ngf 

nism'bfFig.ld; ! l ; ;< ■ ; r \ r ' 

Fig. 1 2 is a back view of a main portion of the ribbon 
cutting mechanism of Fig. 10; ^-y^^M ?^« 
Fig. 1 3 is ah enlarged plan view illustrating &ri edge 
tape winding mechanism; r - ^ 

Fig: 14 is an enlarged front View illustrating a main ; ' 
portion of the edge tape winding mechanism of Fig 
13; • ' : ' ' - ' ; * ' \ " ' 

Fig 15 is an enlarged side view illustrating a main 
portion of tfie edge tape wiridirig mecftahisrnof Fig: 

13; ' ' , ?Vi^< 

Fig. 16 is an enlarged plan view illustrating a main 
portion of a wound body cutting rnechanism; 
Fig. 1 7 is a partially cutaway froht view of the wound 
body cutting mechan ism of Fig. \6i "" 
Fig. 18 is a right side view of the wound body cutting 
mechanism of Fig: 16; 

Fig. 19 is a cutaway left side view of a main portion 
of the wound body cutting mechanism of Fig. 16; 
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Fig. 20 is an enlarged plan view illustrating a main 
portion of a belt material peeling mechanism; 
Fig. 21 is an enlarged front view illustrating a main 
portion of the belt peeling mechanism of Fig. 20; 
Fig. 22 is an enlarged side view illustrating a main 5 
portion of the belt material peeling mechanism of 
Fig 20; 

Fig. 23 is an enlarged cross-sectional view illustrat- 
ing a portion of a tray transportation mechanism; 
Fig: 24 is a partially enlarged cross -sectional view 10 
of a stopper roller portion of the tray transportation 
mechanism; 

Fig. 25 is a partially enlarged cross-sectional view, 
similarto Fig. 24, of a clamp cylinder portion; 
Figs. 26(a) to 26(c) are explanatory diagrams show- 15 
ing a process of manufacturing a belt material using 

one drum; :V , 

Figs; 27(a) to 27(d) are explanatory diagrams show- 
ing a process of manufacturing a belt material using 
another drum; - 20 
Fig. 28 is a cross-sectional view illustrating a main 
portion of a belt when it is disposed on the radially 
outer side of a carcass layer of a tire; 
Fig. 29 is a partially enlarged plan view of the belt; 
Fig. 30 is a front view illustrating another embodi- 25 
ment of the device for manufacturing a belt material 
for a tire; ., # - : ;! , 

Fig 31 is an enlarged plan view illustrating a main 
portion of a tray transportation mechanism in the 
other embodiment; -y/.::\ i 
Fig. 32 is a front yieyy of a main portion of the tray 
transportation mechanism in the other embodi- 
ment;,.,. . ; / • ■ • : ■ ,;■ -y/--' -; ■ :■ 

Fig. 33 is a side view of a main portion of the tray 
transportation mechanism in the other embodi- 35 
ment; ; _ 

Fig, 34 is an enlarged front sectional view illustrat- ( 
ing a portion of the tray transportation mechanism 
in the other embodiment; 

Figs. 35(a) to 35(c) are cross-sectional views illus- 40, 
trating a process of manufacturing a cord for use in 
a ribbon; and 

Fig. 36 is a cross-sectional view of the ribbon. -.- 



BEST MODE FOR CARRYING OUT THE INVENTION 45 

[0043] In the following, an embodiment which embod- 
iesthis invention in a belt material for a pneumatic radial 
tire will be described with reference to Figs. 1 to 29. 

(General Configuration of Whole Device) 

[0044] First, the overall configuration of a device for 
manufacturing a belt material according to this embod- 
iment will be described in general. As illustrated in Figs. 
1 to 3, a base"3t is installed on a floor to extend in a 
right-to-left direction. A pair of frames 32, 33 are implant- 
ed in a front portion and a rear portion in a central region 



of the base 31 . On the inner side surfaces of the respec- 
tive frames 32, 33, drum reversing/supporting mecha- 
nisms 34 are disposed as drum position switching 
mechanisms such that they oppose each other. A pair 
of drums 35, 36 having different outer diameters are ro- 
tatably and removably supported by the drum reversing/ 
supporting mechanisms 34 through a drum clamp 
mechanism 37. Also, the respective drums 35 : 36 are 
formed with spiral blade grooves 35a, 36a, on the outer 
peripheral surfaces, which extend in directions opposite 
to each other. Then, both drums 35, 36 are reversed and 
arranged alternately at two positions, i.e., an upper po- 
sition and a lower position, by the drum reversing/sup- 
porting mechanisms 34. 

[0045] A ribbon winding mechanism 38 is disposed 
between both frames 32, 33 for movements in a front- 
to-rear direction so as to correspond to an upper right 
direction of the drums 35 36 supported at the upper po- 
sition by the drum reversing/supporting mechanisms 34. 
Then, as illustrated in Figs. 8 and 9, a ribbon 39 is spi- 
rally wound by the ribbon winding mechanism 38 in the 
same directions as the blade grooves 35a, 36a on the 
outer peripheries of the drums*35, 36 arranged at the 
upper position to form a wound body 40. As illustrated 
in Fig 26(a), the ribbon 39 is comprised of a plurality of 
linear cords 39a made of steel cords, arranged, in par- 
allel and unyulganized rubber coating 39b formed over 
the outer periphery of the cords The width E of the rib- 
bon 39 is set, for example, to 5 to 15 mm, so that its 
cross-sectional shape appears to be a parallelogram. 
[0046] As illustrated in Fig. 3, a nbbon cutting mech- 
anism 41 is disposed on an inner side suiiace of the 
front frame 32 so as to correspond to amoyement end 
position of the ribbon windingm^ « 
ribbon winding mechanism 38 is, moved to t^ 
movement end position along the drums 35 , 36 at upper 
position, and : when the ribbon 39 has been, wound, 
around the outer peripheries .of .the. drurris 35, 36, the; 
end of the wounded ribbon 39 is cut by the ribbon cutting 
mechanism 41. 

[0047] In a front portion of the ribbon winding.mecha- 
nism 38, an edge tape winding mechanism 42 is dis- 
posed integrally movable with and adjacent to the 
winding mechanism 38. Then, after the ribbon 39 has 
been wound up on one drum 36 at the upper position by 
the ribbon winding mechanism 38 to form a wound body 
40, an edge tape 43 is wound around the outer periphery 
of the wound body 40 along the blade groove 36a of the 
drum 36 by the edge tape winding mechanism 42, as 
illustrated in Figs, 14 and 15. : .y- 
[0048] . A wound body cutting mechanism 44 is dis- 
posed between both frames 32, 33 for movements in 
the front-to-rear direction so as to correspond to the right 
of the drums 35, 36 at the lower position supported by 
the drum reversing/supporting mechanisms 34. The 
wound body cutting mechanism 44 is provided with a 
rotating blade 45 as a cutter which is in the shape of a 
disk that is engageable with the blade grooves 35a, 36a 
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on the drums 35 r 36. This rotating blade 45 has its blade 
edge pressed against the edges of the blade grooves 
35a. 36a. Then, as illustrated in Figs. 26(b) and 27(b), 
the wound bodies 40 on the drums 35, 36 are cut along 
the blade grooves 35a : 36a in cooperation of the rotating 5 
blade 45 of the wound body cutting mechanism 44 and 
the blade grooves 35a ; 36a of the drums 35, 36, to form 
belt materials 46A : 46B having predetermined widths 
W1.W2. 

[0049] In this event, since the edge tape 43 is wound 10 
along the blade groove 36a on the outer periphery of the 
wound body 40 on the drum 36, the wound body 40 is 
cut along the center line of the edge tape 43 in the width 
direction. In this manner, the edge tape 43 is additionally 
provided on both side edges of the belt material 46B. i5 
[0050] As illustrated in Fig. 2, a belt material peeling 
mechanism 47 is disposed between both frames 32, 33 
for movements in the f rbnt-tp-reaf direction so as to cor- 
respond to the left of the drums 35, 36 at the lower po- 
sition supported by the drum reversing/supporting 2 o 
mechanisms 34 Then, as illustrated in Figs. 21, 26(b) 
and 27(c). the cut belt materials 46A, 46B are peeled 
from the outer peripheries of the drums 35, 36 by the 
belt material peeling mechanism 47, and discharged on 
a tray 50 of a fray tra nsportatio n mechan ism 48 , which 25 
will be described later 

[0051 ] The tray transportation mechanism 48 is dis- 
posed on the base 31 1 and a pair of trays 50 are dis- 
posed on a moving table 49 for transferring and support- 
ing the belt materials 46A, 46B. Then, as the moving 30 
table 49 is moved the tray 50 is transported from the 
right side of the base 31 to the left side of the base 31 
through the under side of the drums 35, 36 at the lower 
position, thereby extending and supporting the belt ma- 
terials 46A, 46B peeled from the outer peripheries of the 35 
drums 35, 36 on the tray 50: 

[0052] Now, the structure of drums 35; 36 and respec- 
tive mechanisrr^wilib^^d 
tail in order "' 4 ' ■ 

r: *"'' : y 4o ■ 

(Structure of Drums) ; ^-:-r . k«?v*..;i. 

[0053] First, the structure of the drums will be de- 
scribed in detail As illustrated in Figs. 1, 3 arid 6, a pair 
of drums 35f 36 are formed in the shape of cylinder, and 45 
are provided with cylindrical shafts 55, 56 protrusively 
formed both ends thereof, and with the aforementioned 
spiral blade grooves 35a, 36a, in different directions, in 
the outer peripheral surfaces. In this embodiment, the 
drums 35, 36 are formed such that an outer diameter so 
D1 and a blade groove pitch T2 of one drum 35 having 
the rightward threaded blade groove 35a as illustrated 
in Fig 26 (hereinafter referred to as the first drum) are 
smaller than an outer diameter D2 and a blade groove 
pitch T4 of the other drum having the leftward threaded 55 
blade groove 36a as illustrated in Fig 27 (hereinafter 
referred to as the second drum). Then, a width Wf of a 
belt material 46A formed by the first drum 35 is narrower 



than a width W2 of a belt material 46B formed by the 
second drum 36, and directions in which linear cords 
39a of both belt materials 46A, 46B are arranged such 
that they are bilaterally symmetric. 
[0054] Also, In this embodiment, a plurality of pairs 
which are different in the outer diameter and blade 
groove pitch have been provided as the drums 35, 36. 
As illustrated in Fig! 2, columns 31 A are implanted on 
both front arid rear sides of the base 31 , and spare 
drums 35, 36, different in size, are supported in an upper 
portion thereof. Then, in accordance with a change in 
the width and the like of the belt materials 46A, 46B to 
be manufactured, these drums 35, 36 are selectively 
mounted and used on the drum reversing/supporting 
mechanism 34. 

[0055] As illustrated in Fig/6, a knock shaft 57 fe ax- 
ially movably inserted and supported at the center of 
each of the drums 35, 36, and urged by a spring 58 to 
move backward. A positioning pin 59, penetrating a front 
cylindrical shaft 55, is supported thereby, and extends 
through an elongated hole 57a of the knock shaft 57. At 
a rear end of each drum 35, 36^aclaitip^rm 60, forming 
part of a winding start end grabbing niechariism, is piv- 
otabfy supported by a supporting pin 61 through an elon- 
gated hole 60a, arid urg^d by a spring 62 for pivotal 
movement in the clockwise direction iri Fig; 6: Then, a 
winding start end of the ribbon 39 is clamped on the out- 
er peripheral surface of the drum 35, 36 by the clamp 
arm 60. ,' ; ;i; " : f ; / '•' 

[0056] A slide block 63 is axially mbvably disposed 
within a rear end of each of the drums 35, 36, and an 
inner end of the clamp arm 60 is coupled to a portion of 
the slide block 63 through a pin 64 A shifter 65 is insert- 
ed on arid axia^ rear cylin- 
drical shaft 56, arid coupled to the slide bio 
a coupling rod 66. Then, as the shifter 65 is moved td 
the front, the slide block 63 is moved in the same direct 
tion, so that, as indicated by a chain line in Fig. 6, the 
clamp arm 60 is pivoted to a position at which the wind- 
ing start end of the ribbon 39 is released, against the 
urging force of the spring 62. 7 V *~ «*- v - 

(Drum Reversirig/Supporting Mechanism) 

[0057] Next, the drum reversing/supporting mecha- 
nism 34 will be described in detail. As illustrated in Figs. 
4 and 6, a pair of reverse supporting plates 71, 72 are 
rotatably supported between both f rarries 32, 33 through 
a reverse shaft 74 arid a supporting shaft 75, as they 
are integrally coupled by a joint beam 73. Then, the pair 
of drum clamp mechanisms 37 for removably clamping 
the drums 35, 36 are disposed on the reverse supporting 
plates 71, 72 spaced by arr angular distance of 180V 
These drurn clamp mechanisms 37 each comprise a 
holder shaft 95 disposed on the front reverse supporting 
plate 71 , and a rock pin 1 00 disposed on the rear reverse 
supporting plate 72, as described latef. 
[0058] The front frame 32 is provided with a reverse 
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cylinder 76 through a bracket 77, as illustrated in Fig. 5. 
The reverse shaft 74 is reversely pivoted over 180 de- 
grees through a rack 78 and a pinion 79 by appearing 
and disappearing actions of the reverse cylinder 76. 
Then, the pair of drums 35, 36 supported between both 5 
reverse supporting plates 71, 72 through the drum 
clamp mechanisms 37 are alternately arranged be- 
tween the upper position and lower position. A stopper 
arm 80 is provided protruding from trie outer periphery 
of the reverse shaft 74, and the front frame 32 is proyid- io 
ed with a pair of stopper botts 81 so as to correspond to 
both sides of the stopper arm 80. Then, as the reverse 
shaft 74 is reversely pivoted, the stopper arm 80 comes 
in engagement with either one of the stopper bolts 81, 
so that the drums 35, 36 are positioned at the upper po- *5 
siuon or lower position. 

[0059] As illustrated in Fig. 4, a pair of drum rotating 
motors 82 are disposed in the front frame 32 so as to 
correspond to the drums 35, 36 arranged at the upper 
position and lower position. A clutch mechanism 83 is 20 
disposed between a motor shaft 82a of each motor 82 
and a :holder shaft 95 of each drum clamp mechanism 
37. These clutch mechanisms 83 each include a first 
clutch tab 94 movably inserted into and supported by 
.the motor shaft 82a, and a second clutch tab 85 fixed to 25 
the holder shaft 95. A pair of engagement/disengage-. 
ment cylinder 86 are disposed in the front frame .32 so 
as to correspond to the first clutch tabs 84 of trie respec- 
tive drum clamp mechanisms 37. Then, the first clutch 
tans 84 are brought into engagement with t and; disen- 30 
gaged from the second clutch tabs 85 through shifters 
87 by appearing and disappearing actions of these en- 
gagemcnt/disengagement cylinders 86 
[0060] A pair of rock arms 88 are pivotally supported 
by the front reverse ;supporting plate 71 so as to cone- .35 
spond to the second clutch tabs 85 of the respective 
drum clampi^ecjiamsms ^i^^^^en both cluth j ; . r 
tabs 84. 85 of, each drum clamp, mechanism 37. are not 
in engagementi.the rock.arrns 88 are ,ur : ged by springs 
89 for .pivotal movements to, ppsitions. at which they y fP 
come in engagement with engaging recesses 85a of the 
second-clutch tabs 85, as indicated by solid lines in Fig. 
4. to restrain free rotations of the drums 35 36 Qn the 
other hand when both clutch tabs 84, 85 arc in engage- ; 
ment by , protruding actions of the engagement/disen- *5 
gagement .cylinders 86, the lock arms 88 are moved , 
away from the engaging recesses 85a of the second 
clutch tabs 85 through push bolts 90. as indicated by 
chain lines in Fig 4, so that the drums 35, 36 are per- 
mitted to rotate. 50 

(Drum Clamp Mechanism) 

[0061] Next, the pair of drum clamp mechanisms 37 ; : ; 
will be described in detail. As illustrated in Figs. 4 and 55 
6, a pair of holder shafts 95 are rotatably supported by 
the front reverse supporting plate 71 of the drum revers- 
ing/supporting mechanism 34, and an engaging recess 



96, an engaging hole 97, and a positioning groove 98 
are formed in an end portion thereof. Then, when the 
drums 35, 36 are mounted between both reverse sup- 
porting plates 71, 72 of the drum reversing/supporting 
mechanism 34, the cylindrical shaft 55, knock shaft 57 
and positioning pin 59 of each drum 35, 36 are brought 
into engagement with the engaging recess 96, engaging 
hole97, and positioning groove 98 of the holder shaft 95. 
[0062] A pair of supporting cylinders 99 are rotatably 
supported by the rear reverse supporting plate 72 of the 
drum reversing/supporting mechanism 34 so as to cor- 
respond to the respective holder shafts 95. In each of 
the supporting cylinders 99, a lock pin 1 00 is axially mov- 
ably supported, and an engaging ring 101 is attached to 
the rear end thereof. Then, as the lock pins 100 are 
urged by springs 1 02 to move to the front, front ends of 
the lock pins 100 are inserted into and engaged with the 
rear cylindrical shafts 56 of the drums 35, 36. This caus- 
es the knock shafts 57 to move to the front against the 
urging forces of the springs 58, so that the front ends of 
the knock shafts 57 are inserted into and engaged with 
the engaging holes 97 of the h older shafts 95. 
[0063] Above the rear frame 43, a drum releasing cyl- 
inder 103 is disposed, with its piston rod mounted with 
an actuating hook 104. Then, as the drums 35, 3^ sup- 
ported between, both reverse supporting plates 71 , 72 
of the drum reversi ng/supporting mechanism 34 are re- 
versely brought to the upper position, the engaging ring 
101 on the lock pin 100 is correspondingly disposed to 
be engageable with the actuating hook 1 04. By protrud- 
ing the drum releasing cylinder 103 in this state, the lock 
pin 100 is moved backward, and the drums 35, 36 are 
extracted from the rear cylinder shafts 56. Associated 
therewith, the knock shafts 57 within the drums, 35, 36 
are moved back by the urging forces of the springs 58, 
extracted, from,the engaging holes 97 of the holder 
shafts 95 f , thereby releasing the drums 35, 36 clamped 
by the drum clamp mechanism 37. 
[0064], . AR§r pjribbon releasing cylinders 1 05 are dis- 
posed on the outer periphery of the joint beam 73 be- 
tween both reverse supporting plates 71, 72, and their 
piston rods are mounted with actuation forks 106 which 
are engageable with the shifters 65 on the respective 
drums 35, 36 Then, protruding actions of the ribbpn re- 
leasing cylinders 1 05 cause the shifters 65 to move to 
the front through the actuation forks 106 to pivot the 
clamp arms 60 to releasing positions indicated by chain 
lines in Fig. 6, thereby releasing the ribbon 39 clamped 
to the outer peripheries of the drums 35, 36. 

(Ribbon Winding Mechanism) 

[0065] Next, the ribbon winding mechanism 38 will be 
described in detail. As illustratedin Figs. 7to 9, a moving 
stand 111 is supported between both frames 32, 33 for 
movement in the front-to-rear direction through a guide 
rail 1 1 2, so that the moving stand 1 1 1 is moved by a feed- 
ing motor 113 through a feed screw 114, On the moving 
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stand 111 1 a fixture 1 15 is supported through a pair of 
guide rails 116formovement in the right-to-left direction, 
and an attachment plate 117 is disposed on a front left 
side thereof, extending in the vertical direction. Then, 
appearing and disappearing actions of a switch position 5 
cylinder 118 cause the fixture 1 1 5 to move to the left or 
to the right, so that the attachment plate 11 7 is switched 
between the left and right positions., 
[0066] A clamp slider 119 is supported at the center 
of a front surface of the attachment plate 1 i 7 to move io 
up and down through a guide rail 120, so that the clamp 
slider 119 is moved up and down by an elevating cylin- 
der 1 21 . On a lower front surface of the clamp slider 1 19, 
a guide roller 122 is rotatably supported for guiding the 
ribbon 39 supplied from a ribbon supply source, riot 1$ 
shown, arid a clamp block 1 23 is supported for releas- 
ably clamping the ribbon 39 between the guide roller 1 22 
and the clamp block 123. Also, above the clamp slider 
119, a damp cylinder 123a is disposed for moving the 
clamp block 1 23 between a clamp position and a release 20 
position. "\ 
[0067] Then, when winding of the ribbon 39 is started 
around the outer peripheries of the drums 35, 36 ar- 
ranged at the upper position, the clamp slider 1 1 9 is 
moved down by the elevating cylinder 121 from the up- 25 
per position indicated by solid lines in Fig: 8 to the lower 
position indicated by chain lines, with the end of the nb- 
bon 39 damped between the guide roller 122 and clamp 
block 1 23. In this manner, the end of the ribbon 39 is 
guided to the outer peripheries of the drums 35, 36 30 
[0066] A pair of elevating plates 1 24 are supported on 
both sides of afrbnt surface of the attachmeritplate 1 17 
to move up and down through a guide rail 125, so that 
the elevating plates 124 are moved by the elevating cyl- 
inder 126 between an upper retreating position and a 35 
lower preparatory position. Ori a frbht surface of each 
elevating plate ^24; a supporting plate 127 ^supported - 
for movement in the rigrMo-left dt^ 
guide rail 128, so that the supporting plate 1 27 & moved 
by a rhcyimj cylinder i 29 be^ ^Bsttiori 40 

on the outside and an active position on the inside, as 
indicated by solid lines in Fig. 8. Each supporting plate 
127 is provided ori its inner side with winding guides 
130A, 1 308 comprised of a press foiler 131 for pressing 
the ribbon 39 onto the outer peripheries or 45 
36, and a grooved guide roller 132 for guiding the feed- 
ing of the ribbon 39: 

[0069] Then, with one of the winding guides 130A, 
130B being arranged at the lower preparatory position 
corresponding to the drum 35, 36 by the lowering of the so 
elevating plate 124, after the end of the ribbon 39 is led 
to the outer peripheries of the drums 35, 36, associated 
with the lowering movement of the clamp slider 119, the 0 
winding guides 130A, 130B are moved to the inner ac- - 
tive positions. In this mariner, the ribbon 39 is pressed 55 
onto the outer peripheries of the drums 35, 36 by the 
press rollers 131 of the winding guides 1 30A, 1 30B, arid 
the feed of the ribbon 39 Is guided by the guide roller 



132. In this state, the drums 35, 36 are rotated by the 
drum rotating motor 82, while the winding guides 130A, 
130B are moved in the axial direction of the drums 35, 
36 by the feeding motor 113, thereby spirally winding 
the ribbon 39 on the outer peripheries of the drums 35, 
36. Both side edges of the ribbon 39 are stuck to each 
other to form a wound body 40. 
[0070] The pair of winding guides 130A, 1 30B are se- 
lectively used when the ribbon 39 is wound around the 
drums 35, 36 in which the blade grooves 35a, 36a are 
formed in different directions. Specif ically, as illustrated 
in Figs. 8, 9 and 26(a), for winding the ribbon 39 around 
the outer periphery of the first drum 35 having the right- 
ward threaded blade groove 35a, the first drum 35 is 
rotated in the clockwise direction in Figs 8 and 26(a), 
while the right-hand winding guide 1 30A is moved to the 
front alorigthe first drum 35. By this operation, the ribbon 
39 is spirally wound around the outer periphery of the 
first drum 35 from its rigf.t side in the right direction iden- 
tical to the blade^roove 35a? > 
[0071] On the other hand, as illustrated in Fig. 27(a), 
for winding the ribbon 39 around the outer periphery of 
the second drum 36 having the leftward threaded blade 
groove 36a, the second drum 35 is rotated in the coun- 
ter-c!6ckwise directidh in Figi 27(a); whilethe left-hand 
winding guide 1 30B is moved to the frorit along the sec- 
ond drum 36. By this moveriient, the rto 
wound around the outer periphery of the second drum 
36 from its left sid b in the left direction identical to the 
blade groove 3i6a 

(Ribbon Cuttirig Mechanism) " " ' 

[0072] Nexl, the ribbon 41 will be : 

described in detail?As iHustmted in Figsvl Oto 1 2- in this 
embodirilerit; a pair of the ribbon cutting Weehanisrris 
41 are disposed slde'by side in ^n inside upper portion 
of the frorit frarte^2^cbrre^ 

points of apair of 'right : ahd left winding guides 1 30AV; 
130B iri the nbbbri winding mcc 
bon cutting mechahism 41 , ah attachmerit plate 1 37 is 
disposed oh the front frame 32 through a pair of guide- 
rails 138 for movement in the right-to left direction, so 
that the attachrnerit plate 1 37 is moved for adjustment 
in accordance with the outer diarneters of the drums; 35; 
36. A supporting ami 139 is supported on the attach- 
ment plate 137 through a guide rail 140 for the back-to- 
forth, so that the supporting arm 139 is moved by a mov- 
ing cylinder 141 between a rear active position arid a 
front inactive position. 

[0073] A cutter base 142 is pivotally supported at a 
distal end of the supporting arm 139 through a support- 
ing pin 1 43, and a fixed blade 1 44 is attached to a portion 
of the cutter base 1 42. A slider 145 is movably supported 
ori the cutter base 142 through a guide rail 146, and a 
movable blade 147 corresponding to the fixed blade 1 44 
and a presser member 148 are attached on the surface 
of the slider 145. Then, as the slider 145 is moved by a 
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cutter cylinder 149, the end of the ribbon 39 wound 
around the drums 35, 36 is pressed onto the fixed blade 
144 by the presser member 148, and cut in cooperation 
of the fixed blade 144 and movable blade 147. 
[0074] For cutting the ribbon 39, the cutter base 1 42 5 
may be previously pivoted about the supporting pin 143 
for adjustment such that cutting faces of both blades 
144, 147 are set to form a predetermined angle to a di- 
rection in which the ribbon 39 is supplied, whereby the 
end of the ribbon spirally wound around the drums 35, 10 
36 can be cut along the outer peripheral surfaces of the 
drums, 35, 36. 



(Edge Tape Winding Mechanism) 

[0075] Next, the edge tape winding mechanism 42 will 
be described in detail As illustrated in Figs. 13 to 1 5, an 
attachment arm 154 is fixed on the fixture 115 of the rib- 
bon winding mechanism 38 and extended toward the 
front. A swing plate 1 55 is piyotalfy supported in a lower 
portion of a distal end of the attachment arm 154 through 
a supporting shaft 156, such that the swing plate 155 is 
swung by a swinging cylinder 157 between an active po- 
sition corresponding to the second drum 36 at the upper 
position and an in active, position retreated therefrom. 
Below the swing plate 155, a supporting block 158 is 
supported to move up and flown through a supporting 
rod 159, such that the s upporti n g block, is m oved by the 
elevating cylinder 1 60 between a lower active position 
corresponding to the second drum 36 and an inactive 
position spaced apart therefrom. 
[0076] A presser roller 1 61 and a guide roller l^.are 
rotatably supported by the supporting block 158. Then, 
with the supporting blocM 

tive position, the edge tape 43 Js ; pressed onto the outer 
periphery of the wound body 40 formed on thesecond 
drum 36. by the presser roller 161 . In tr|is state, as the 
second drum 36 is rotated in ihe^cpunter^lockwisp di- 
rection ip. Figs, .1 4^ presser roller 161 and. 
guide roller ,1 62 are moved to the front together with the 
moving stand 111. By this movement, the ; edgc ; tape 43 
supplied from a tape supply source, not shown, is led to 
the outer periphery of the wound body 40 on the second 
drum 36 through the guide rqjler 163 on the attachment 
arm 154, the, guide roller 162 on the supporting block 
158, and the presser roller 161, and spirally wound 
along the blade groove 36a of the second drum 36: 
[0077] A supporting shaft 165 of a cutter holder 1 64 
is pivotably supportedby the supporting block 158, and 
a fixed blade 1 66 is attached, to a portion of the cutter 
holder 164, Then, the cutter holder 164 is pivoted by a 
cutter adyance/retreat cylinder 1 67 to bring the fixed 
blade 1 66 to and retreat the same from a position at 
which the edge tape 43 is cut. A cutter actuating cylinder 
1 68 is disposed on the cutter holder 1 64, and a movable 
blade 169 is attached to a piston rod thereof. Then, with 
the fixed blade 1 66 maintained at the cutting position, 
the movable blade 169 is actuated by the cutter actuat- 
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ing cylinder 1 68 to cut the winding end of the edge tape 
43. 

[0078] A supporting arm 170 is pivotably supported 
by the supporting block 158, and a pressure roller 171 
is rotatably supported on a front surface of the support- 
ing arm. Then, when the winding end of the edge tape 
43 is cut in cooperation of the fixed blade 1 66 and mov- 
able blade 1 69, the supporting arm 1 70 is pivoted by a 
presser cylinder 1 72, so that the edge tape 43 is pressed 
onto the outer periphery of the second drum 36 by the 
pressure roller 171. 

(Wound Body Cutting Mechanism) 

[0079] Next, the wound body cutting mechanism 44 
will be described in detail! As illustrated in Figs. 2 and 
1 6 to 1 9, a moving stand 1 77 is supported between both 
frames 32 and 33 through a guide rail 1 78 for movement 
in the front-to-rear direction, so that the moving stand 
177 is moved by a feeding motor 179 through a feed 
screw 1 80 On the moving stand 1 77, a supporting plate 
181 is supported through a pair of guide rails 182 for 
movement in the right-to-left direction, so that the sup- 
porting plate 1 81 is moved by a moving cylinder 183 be- 
tween a leftward active. position proximate to the drums 
35, 36 at the lower position and a right-hand inactive 
position spaced apart from the drums 35 : 36. 
[0080] A swing plate 1 85 is swingably supported by a 
bearing case 184 on the supporting plate 181 through 
a swing shaft 1 86, so that the swing plate 1 85 is swung 
by a swing cylinder 187 at two front and rear inclined 
positions through a pivotal lever 1 88. A pair of stopper 
bolts 189 are disposed on the top surface of the bearing 
case 1 84 so as to correspond to the front and rear sides 
of the pivotal lever 188, such that as the swing plate 1 85 
is swung, the stopper bolts 189 are engaged with the 
pivotal lever 188 to restrain a swingable range of the 
swing.plate 185 on both sides. 

[0081 J A bracket 190 is supported on. a side surface 
of the swing plate 1 85 through a guide rail 1 91 for move- 
ment in. the front-to-rear direction, and a cutter holder 
1 92 is attached to a side surface thereof. The discoidal 
rotating blade 45 is rotatably supported by the cutter 
holder 192 through a rotating shaft 193. Then, as the 
swing plate 185 is swung, the rotating blade 45 is moved 
to the front inclined position or rear inclined position, and 
brought into engagement with the rightward threaded 
blade groove 35a on the first drum 35 or the leftward 
threaded blade, groove 36a on the second drum 36. 
[0082] A pressing cylinder 194 is disposed on a side 
surface of the bracket 190. A protruding action of the 
pressing cylinder 194 presses the swing plate 185 to 
move to the front, causing the rotating blade 45 to be 
pressed onto front edges of the blade grooves 35a, 36a 
of the drums 35, 36. A cutter motor 195 is disposed on 
the top surface of the bracket 190, and the rotation of 
the cutter motor 195 causes the rotating blade 45 to ro- 
tate in the clockwise direction or counter-clockwise di- 
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rection in Fig. 17 through a sprocket 196, chain 197 and 
sprocket 198. 

[0083] When the first drum 35 having the rightward 
threaded blade groove 35a is reversely moved to the 
lower position corresponding to the wound body cutting 5 
mechanism 44, the first drum 35 is rotated in the clock- 
wise direction, while the rotating blade 45 is rotated in 
the counter-clockwise direction in a forward tilted pos- 
ture, and moved forward, as illustrated in Fig. 26(b). By 
this movement, the wound body 40 on the first drum 35 10 
is spirally cut along the blade groove 35a in cooperation 
of the rotating blade 45 and blade groove 35a to form a 
belt material 46A. 

[0084] On the other hand, when the second drum 36 
having the leftward threaded blade groove 36a is re- 15 
verseiy moved to the lower position corresponding to the 
wound body cutting mechanism 44, the second drum 36 
is rotated in the clockwise direction, while the rotating 
blade 45 is rotated in the counter-clockwise direction in 
a backward tilted posture, and moved backward, as il- 20 
lustrated in Ficj. 27(c). By this operation, the wound body 
40 on the second drum 36 is spirally cut along the blade 
groove 36a in cooperation of the rotatin g b lade 45 and 
blade groove 36a to form a belt material 46B whtcrris 
wider than and opposite to the belt material 46A in the 25 
direction in which the linear cords 39a are arranged: In 
th<s event, the edge tape 43 wound arburid the outer 
periphery of the wound body 40 is also cut along the 
center line in the width direction, so that the edge tape 
43 is additionally provided on both side edges of the belt 30 
material 46B. 

(Belt Material Peeling Meeh an ism) ; ; 

[0085] Next, the belt material peeling mechanism 47 35 
will be described in detail As illustrated in Figs 20 to 
22 an attachment beam 203 is supported between both 
frames 32 and 33 through a guide Tail 204 for movement' 
in the right-to-left direction, so that the attachment beam 1 
203 is moved by a pair of moving cylinders 205 between 40 
a right-hand active position proximate to the drums 35, 
36 at the lower position'; and a left-hand inactive position 
retreated therefrom. A pair of supporting plates 206 are 
pivotably adjustably supported on the top surface of the 
attachment beam 203 through a supporting pin 207, and 45 
a slide arm 208 is supported on a side surface of each 
supporting plate 206 through a guide rail 209 for move- 
ment in the vertical direction. 

[0086] A peeling shaft 21 0 is supported betweeh low- 
er ends of both slide arms 208. Then , as indicated by 
chain lines in Fig . 2 1 , with a movement of the attachment 
beam 203, the peeling shaft 21 0 is moved to and main- 
tained at the active position proximate to the drums 35, 
36 , and the s fide arm 208 is moved d own by a peeli hg 
cylinder 211. By this movement, the peeling shaft 210 55 
is introduced between the outer peripheral surfaces of 
the drums 35, 36 and the edges of the belt materials 
46A, 46B after cutting: In this state, as the drums 35, 36 



are rotated to gradually form the belt materials 46A, 46B, 
the belt materials 46A, 46B are peeled from the outer 
peripheral surfaces of the drums 35, 36 by the peeling 
shaft 210. 

[0087] On the bottom surface of the attachment beam 
203, a pair of supporting arms 212 are pivotably adjust- 
ably supported through a supporting pin 213, and a 
presser roller 214 is rotatably supported betweeh distal 
ends of these supporting arms 21 2. A roller rotating mo- 
tor 215 is disposed in a front end upper portion of the 
attachment beam 203, and the rotation of the motor 215 
causes the presser roller 214 to rotate through a pulley 
216, a belt 217 and a pulley 218. Then, as indicated by 
chain lines in Fig. 21, with a movement of the attachment 
beam 203, the presser roller 214, arranged at the active 
position proximate to the drums 35, 36, is rotated. By 
this rotation, the belt materials 45A, 46B peeled from the 
drums 35, 36 are pressed onto and supplied to the tray 
50 of the tray transportation mechanism 48. 
[0088] In this embodiment, the supporting plate 206 
for supporting the peeling shaft 21 0, and the supporting 
arm 212 for supporting the presser roller 214 are pivots 
ably adjustably attached to the attachment beam 203 
through the supjpdrting pins 207, 213; For this reason- 
when the drums 35; 36 are exchanged with those having 
different outer diameters, the supporting plate 206 and 
supporting arm 212 may be pivoted for adjustment such 
that the peeling shaft 210 and presser roller 214 are 
brought to proper^os to the outer pe- 

ripheral surfaces of the drums 35, 36. 

(Tray Transportation Mechanism) 

[0089] Next, the tray tr^ 

be described in detail As illustrated in Firjs. 1 to 3 and 
23 to 25, the moving 1 table ^49 is supported oh the base 
31 through a pair of guide rails 223 for movement in the 
right to^left dife^tio^^ the moving table 49 

is'moved by a feedirig motor 2:24 through a feed screw 
225. Ari^levating supporting plate' 226 is supported on 
the moving table 49 to move up and down through a 
plurality of elevating cylinders 227 and knuckle joints 
228, and the tray 50 is dispbsed on the top surface 
the moving table 49 at a first inclined positibh Pi or at 
a second inclined position P2, indicated by chain lines 
in Fig. 1 . v ■ 

[0090] Then, the elevating supporting plate 226 is 
moved up by an elevating cylinder 227 so that the tray 
50 carried on the top surface is pressed onto the outer 
peripheral su rf aces of the drums 35, 36 at the' lower po- 
sition. In this event, an inclined movement of the elevat 
ing supporting plate 226 is permitted betweeh a portion 
of the elevating supporting plate 226 corresponding to 
the drums 35, 36 and a pbrtioh of the same hot corre L 
sponding to them. In this state, by moving the moving 
table 49 in the left direction, through the under side of 
the drums 35, 36, the belt materials 46 A, 46B peeled 
from the drums 35, 36 are extended oh and transferred 
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to the tray 50 at the first inclined position P1 or second 
inclined position P2. 

[0091] A plurality of stopper rollers 229 are rotatably 
disposed on the elevating supporting plate 226 so as to 
engage with one side edge and one end edge of the tray 
50 arranged at the first inclined position P1 or second 
inclined position P2. A plurality of clamp cylinders 230 
are disposed on the elevating supporting plate 226 so 
as to correspond to the respective stopper rollers 229, 
and clamp rollers 231 are attached to these piston rods. 
Then, a protruding action of each clamp cylinder 230 
causes the clamp roller 231 tp.be pressed to and en- 
gaged with the other side and the other edge of the tray 
50, so that the tray 50 is clamped to each inclined posi- 
tion P1 , P2 on the elevating supporting plate 226. 
[00921 A plurality of gear cases 232 are disposed at 
predetermined intervals on front and rear edges on a 
right-hand top surface of the moving table 49. As illus- 
trated in Fig. 23, an adjusting plate 233 is rotatably sup- 
ported by each gear case 232 through a rotating shaft 
234, and an engaging rplier 236 is rptatably supported 
on the surface of the gear case for engagement with a 
stopper 235 on a knuckle joint 228. As illustrated in Fig. 
1 , a pair ot adjusting shafts 237 are rotatably supported 
on the moving table ,49 through a plurality of bearing 
blocks 238 so as to extend along both front and rear 
edges on the right : hand top surface of the moving table 
49. Portions of both adjusting shafts 237 corresponding 
to the respective gear cases 232 are formed with worms 
239, as illustrated in Fig. 23, which are in mesh with a 
worm wheel 240 on the rotating shaft 234. 
[0093] - A pair of driving shafts .241 , are rotatably sup- 
ported on the moving table 49 through a plurality of bear- 
ing blocks 242 so as to extend along the right-side edge 
of the moving table d 

tively coupled to both adjusting shafts 237 through a 
bevel gear mechanism 243. On a right side surface of 
the moving table 49^ an adjusting motor 244 is disposed, 
with its motor shaft; being operative^ coupled to. inner 
ends of both driving shafts 241 through a bevel gear 
mechanism 245- Then, when the drums 35, 36 are ex- 
changed with those having different outer diameters, 
each adjusting plate 2p3 is rojated by the adjusting mo- 
tor 244 through the driving shaft 241 , adjusting shaft 
237, worm 230, worm wheel 240^ 
to change a hejght position of the engaging rol|er 236. 
This results in a change in an upper position of the ele- 
vating supporting plate 226 by the elevating cylinder 
227, so that the tray 50 is properly brought into contact 
with the outer peripheral surfaces of the drums 35, 36. 

(Operation of Whole Manufacturing Device) 

[0094] Next, the operation of the device for manufac- 
turing a belt material for a tire, constructed as described 
above, will be described. 

[0095] In this manufacturing device, a pair of drums 
35, 36, in which the blade grooves 35a, 36a are formed 



in different directions, and which have different outer di- 
ameters, supported by the drum reversing/supporting 
mechanism 34, are alternately reversed to the upper po- 
sition and lower position. Then, one of the drums 35, 36 

5 arranged at the upper position is spirally wound with the 
ribbon 39 around the outer periphery by the ribbon wind- 
ing mechanism 38 to form the wound body 40. In this 
event, as to the first drum 35, as iNustrateo^in|Ftg^26(aK 
the first drum 35 is rotated in the clockwise direction, 

10 while the right-hand winding guide 130A is moved to the 
front to wind the ribbon 39. On the other hand, as to the 
second drum 36, as illustrated in Fig. 27(a), the second 
drum 36 is rotated in the counter-clockwise direction, 
while the left-hand winding guide 130B is moved to the 

15 front to wind the ribbon 39. 

[0096] Also, as to the second drum 36, after the ribbon 

39 has been wound up, the edge tape 43 is spirally 
wound around the outer periphery of the wound: body 

40 on the second drum 36 along the blade groove 36a 
20 by the edge tape winding mechanism 42. In this event, 

as illustrated in Fig. 27(b), the second drum 36 is rotated 
in the counter-clockwise direction, while the guide roller 
162 of the edge tape winding mechanism 42, and the 
like are moved to the front to wind the edge tape 43. 

25 [0097] Further, simultaneously with the.win^ing of the 
ribbon 39 and the like around the drums 35, 36 at the 
upper position, the wound bodies 40 on the other drums 
35, 36 arranged at the lower position are cut along the 
blade grooves 36a, 35a by the wound body cutting 

30 mechanism 44 to form the belt materials 46B, 46A of 
predetermined widths In this event, as to the first drum 
35, as illustrated in Fig 26(b), the first drum 35 is rotated 
in the clockwise direction, while the rotating blade 45 of 
the wound body cutting mechanism 44 is moved to the 

35 front, as it is rotated in the counter-clockwise direction, 
to perform the cutting operation. On the other hand, as 
to the second drum.36, as illustrated in Fig 27(c), the^ 
second drum 36 is rotated in the clockwise direction, 
while the rotating blade 45 is moved backward, as it is 

40 rotated in the counter-clockwise direction, to perform the 
cutting operation. Also, with the second drum 36, the 
cutting is performed along the center line of the edge 
tape 43 in the width direction to additipnaHy provide the 
edge tape 43 on both edges of the belt material 46B. At 

45 this time, the edge tape 43 is cut by the rotating blade 
45 of the cutting mechanism 44, so that a portion thereof 
is moved to both end faces of the wound body 40 to cov- 
er both end faces of the wound body 40. 
[0098] Then, in the formation of the belt materials 

50 46A : 46B by the wound body cutting mechanism 44, the 
cut belt materials 46A, 46B are sequentially peeled from 
the outer peripheries of the drums 35, 36 by the belt ma- 
terial peeling mechanism 47. In this event, the moving 
table 49 of the tray transportation mechanism 48 is 

55 moved in the left direction, and the tray 50 supported at 
the first inclined position P1 or second inclined position 
P2 above the tray transportatio n mechanism 48 is trans- 
ported from the right side of the drums 35, 36 to the left 
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side, through the under side of the drums 35, 36. There- 
fore, as illustrated in Figs. 1 , 26(c) and 27(d), the bett 
materials 46A, 46B peeled from the drums 35, 36 are 
supported on the tray 50 at the first inclined position P1 
or second inclined position P2 in an extended state. 5 
[0099] In the foregoing manner, while a pair of drums 
35, 36 are alternately reversed to the upper position and 
lower position by the drum reversing/supporting mech- 
anism 34, the operation for winding the ribbon 39 around 
the drums 35, 36 at the upper position, and the operation 10 
for cutting the wound bodies 40 oh the drums 36, 35 at 
the lower position are performed in repetition. By this 
operation, the narrower belt material 46A of a width W1 , 
having the linear cords 39a arranged in one direction as 
illustrated in Fig. 26(c), and the wider belt material 46B w 
of a width W2, having the linear cbrds 39a arranged in 
the opposite direction and the edge tape 43 additionally 
provided thereto as illustrated in Fig 27(d), are alter- 
nately formed in continuation. 

[0100] After the wider belt material 46B is wound in a 20 
ring shape in a circumferential direction of a tire to form 
a cylindrical bett material, the narrower belt material 46A 
is wound around the outer peripheral surf ape to from a 
ringshaped belt 251 as illustrated in Fig. 28. This belt 
251 is embeddedon the radially outer side of a carcass 25 
layer so as to wrap the carcass layer of the tire 252. The 
directions in which linear cords 39a are arranged in the 
inner and outer belt materials 46B, 46A are bilaterally 
symmetric as illustrated in Fig; 29, so that a balance can 
be maintained for an external dynamic loacTactlng on 30 
the tire An inclination angle Y of the linear cords 39a to 
the axial line 01 of the tire 251 is set in a range of 64 to 
72 degrees. ^ \ 

(Effects of Embodiment) 35 

[0101] Effects expected by the foregoing embodiment 
will be described below 

(1) The ribbon 39 formed of a plurality of cords 39a -40 
arranged longitudinally and covered with the rubber 
39b is spirally wound around the outer peripheral 
surfaces of the dnirns 35, 36 at predetermined 
pitches T1, T3. The side edges df the wound ribbon 

39 are stuck to each other to form the cylindrical *5 
wound bodies 40. The wound bodies 40 are spirally 
cut at predetermined pitches T2, T4, larger than the 
winding pitches TT,T3 of the ribbon 39 to form the 
belt materials 46A, 46B which have the predeter- 
mined widths W1, VV2, and different cord inclination so 
angles p1, p2 in different arrangement directions 
Thus, a space for installing the device for manufac- 
turing the belt materials can be reduced 

(2) The outer diameters D1 , D2 of the drums 35, 36, 55 
and the width E , winding pitches Ti / T3 and number 

N of windings of the ribbon 39, and the spiral cutting 
pitches T2, T4 of the wound bodies 40 are set based 



on the length L, widths W1 , W2, and cord inclination 
angles f*1 , p2 of the belt materials 46A, 46B. There- 
fore, the intended belt materials 46A, 46B can be 
readily manufactured without waste. 

(3) The length L of the belt material is set to a di- 
mension used for a single tire, so that the need for 
cutting the belt material into proper dimensions in a 
later process can be eliminated. 

(4) The ribbon winding guides 130A, 130B are 
moved in an axial direction of the drums at a prede- 
termined feed speed for the drums 35, 36 rotatably 
supported by the frames 32, 33. Therefore, the rib- 
bon can be smoothly wound around the drums. 

(5) The sticking mechanism is configured to follow 
the ribbon winding operation by the ribbon winding 
mechanism 38 and stick the side edges of the rib- 
bon with a pressure by the pressor" roller 1 31 V so 
that the side edges of the ribbon can be readily 
stuck to each other. * 

(6) Since the drums 35, 36 are provided with the 
clamp arms 60 which form part of the winding start 
end clamp mechanism that can clamp the winding 
start end of the ribbon, the ribbon can rapidly be 
wound up Without fail. v '"' 

(7) Since the frame 32 is provided with the ribbon 
cutting mechanism 41 for cutting the end of ribbon 
wound around the drum, the ribbon can be readily 
cut without fail v " • ' : ; 

(8) The wound boctV cutting niecha 

vided to move into contact with and away from the 
drums 35, 36 and rotate the rotating blade 45 for 
cutting the wound body, and the drums 35, 36, and 
moves the' rotating blade 45 in the axial direction of 
the drum at a predeterrhiried feed speed; Therefore, 
the wound body can be readily cut in a spiral form. 

(9) The drums 35, 36 are provided with the spiral 
blade grooves 35a, 36a on the outer peripheral sur- 
faces thereof at the same pitches as the predeter- 
mined pitches T2, T4 at Which the wound bodies 40 
are spirally cut, arid the blade edge of the rotating 
blade 45 is guided along one edge of the blade 
grooves 35a, 36a. Therefore/the wound bddieis 40 
can be readily cut by the rotating blade 45 " ' 

(1 0) The winding start end of the ribbon 39 is cut at 
the same angle as spiral lead angles a1 , a2 of the 
blade grooves 35a, 36a, as illustrated in Figs: 9 and 
15, the ribbon 39 is started to be wound with this 
cut edge fed along the blade grooves 35a, 36a of 
the drums, and the winding is finished with the wind- 
ing end of the ribbon matching the blade groove. 
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Therefore, the belt materials 46A, 46B, made by 
cutting the wound body 40, can be formed in the 
shape of elongated parallelogram. 

(11) The winding end of the ribbon 39 is cut such 5 
that the angle of the put edge is identical to the spiral 
lead angle of the blade groove, and the cut subse- 
quent ribbon is started to be wound with the distal 

cut edge thereof fed along the blade groove in the 
next process. Therefore, the belt materials 46 A, w 
46B can be formed in the shape of elongated par- 
allelogram, and the ribbon can be used without 
waste. 

(1 2) The belt material peeling mechanism 47 is pro- « 
vided for peeling the belt materials 46A, 46B formed 

by cutting the wound body 40 from the outer periph- 
eries of the drums 35, 36. Therefore, the cut belt 
materials 46 A, 46 B can be smoothly peeled from 
the outer peripheries of the drums 35, 36 in se- 20 
quence by the belt material peeling mechanisnr) 47., 

(13) The tray transportation mechanism 48 is pro- 
vided for transporting the tray 50for transferring and 
supporting the belt materials 46A, 46B peeled from 25 
the outer peripheries of the drums 35, 36 in a direc- 
tion which intersects the axial line of the drums 35, 

36. Therefore, since the tray 50 is! transported by 
the tray transportation mechanism 48 in the direc- 
tion which intersects the axial line of the drums 35, 30 
36, the belt materials 46Ar 
drums 35, 36; can be extended andsupported so as 
to be transferred to„p redeterm ined positipns on the 
tray §0 withOMt performing works such as a modifi- 
cation. : 35 

(1 4) The tray 50 is formed in a rectangular solid, the 
tray-50 is disposed to^match the spiral lead angles 
at, ot2 of the spiral blade grooves 35a, 36a formed 

on the drums, and the tray 50 is, moved in. a trans- *o 
porting direction in synchronism with the peelingpp- 
eration for the belt materials peeled from the rotat- 
ing drums to transfer the belt materials on the tray. 
Therefore, the volume of the tray 50 can be re- 
duced, and the transportation to the next process 45 
can be readily performed. 

(15) The frame 32 is provided with the edge tape 
winding mechanism 42 for winding the edge tape 

43 to straddle the blade groove along the blade . so 
groove as a scheduled spiral cut line by the wound 
body cutting, mechanism 44 for the outer peripheral 
surface of the wound body 40 formed on the drum. 
Theref ore, after the edge tape 43 is wound around 
the outer periphery of the wound body 40 along, the 55 
blade groove 36a of the drum 36, the wound body 
40 is cut along the blade groove 36a of the drum 
36, thereby making it possible to readily manufac- 



ture the belt material 46B having the edge tape 43 
attached to both side edges. 

(1 6) The edge tape winding mechanism 42 is adapt- 
ed to wind along the blade groove as a scheduled 
spiral cut line for the wound body 40 for forming the 
wider belt material 46B out of two processes for 
manufacturing the wider belt material 46B of the 
width W2 and the narrower belt material 46A of the 
width W1 . Therefore : two types of belt materials 
46A, 46B for use in the belt 251 can be readily man- 
ufactured by a single device. 

(17) The ribbon winding mechanism 38 is config- 
ured to spirally wind the ribbon 39 around the drums 
35, 36 in opposite directions, and the wound body 
cutting mechanism 44 Is adapted to spirally cut the 
wound body 40 in opposite directions. Therefore, 
the mechanism can be simplified by manufacturing 
the two types of belt materials 46A, 46B by a set of 
the ribbon winding mechanism 38 and wound body 
cutting mechanism 44. ^ 

(18) The drums 35, 36 are disposed at two loca- 
tions, the nbbon ts wound around trie two drums in 
opposite directions, .and the wound bodips are spi- 
rally cut in opposite directions, so that the cord in- 
clination angles pi, fJ2 of the linear cords 39a of the 
belt materials 46A, 46B are symmetric. Therefore, 
the two types of belt materials 46A, 46B can be ef T 
ficiently manufactured. 

(19) A pair, of drums 35, 36, different in outer diam- 
eter, formed with the spiral groove blades 35a 36a 
on the outer peripheral surfaces extending in oppo- 
site direction to each other are rotatably supported 
by the .drumr rev^ 34, 
and the drums 35, 36 are alternately reverse to I he 
two upper and lower positions,, Then, the ribbon 39. 
formed of a plurality of tinearcords 39a covered with 
the rubber coating 39b is wound around the outer 
peripheries of the drums 35. .36 arranged at the up- 
per position to form the wound bodies 40 by the rib- 
bon winding mechanism 38. In addition, the wound 
bodies 40 on the outer peripheries of the drums 35, 
36 arranged at the lower position are cut by the 
wound body cutting mechanism 44 along the blade 
grooves 35a, 36a of the drums 35, 36 to form the 
belt materials 46A, 46B. 

Thus, the belt materials 46A, 4§B made of steel ; 
cords can be readily manufactured by using the rib- 
bon 39 formed of a plurality of linear cords 39a 
made of steel cords appl ied "with, th e rubber coating 
39b, and winding the ribbon 39 around the outer per 
ripheries of the drums 35, 36. Also, as a pair of , 
drums 35, 36 having different outer diameters and 
different spiral lead angles cd * a2 of the blade 
grooves 35a, 36a are alternately arranged at the 
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two upper and lower positions, the ribbon 39 is 
wound around the drums 35, 36 arranged at the up- 
per position to form the wound body 40, and the 
wound body 40 on the drums 36, 35 arranged at the 
lower position is cut, thereby making it possible to 5 
simultaneously manufacture two types of belt ma- 
terials 46A, 46B having different cord inclination an- 
gles p1, p2 of the linear cords 39a, and different 
widths W1, W2 by a single device. 

10 

(20) The wound body cutting mechanism 44 is pro- 
vided with the discoidal rotating blade 45 which en- 
gages with the blade grooves 35a, 36a of the drums 
35, 36. Therefore, even with the belt materials 46A, 
46B made of steel cords, the wound body 40 on the is 
drum 35, 36 can be cut to form the belt materials 
46A, 46B having predetermined widths with clear 
cut surfaces in cooperation of the blade grooves 
35a, 36a of the drums 35, 36 with the discoidal ro- 
tating blade 45. 20 

(Another Embodiment) 

[0102] Another embodiment of this invention will be 
described With reference to Figs. 30 to 34 This embbd- 25 
iment differs from the aforementioned embodiment in 
the structure of the tray transportation mechanism 48, 
and the remaining structure is similar to the aforemen- 
tioned embodiment. 

[0103] A moving supporting plate 261 is supported on 30 
the top surface of the elevating supporting plate 226 
through a pair of guide rails 262 for movement in the 
front-to-back direction. On the moving supporting plate 
261 , the turntable 51 in the shapie of bbfehg rectangle 
is pivotally sup^ort^ by 35 
pair of arcuate guide rails 264, and the trays 50 are re- 
movably carried on the top surface thereof The moving 
supporting plate 261 is provided with a pivoting motor 
265, so that trie turntable 51 is pivoted by this motor 265 
through a ; gear transmission mechanism I 266. By thisrb- 40 
tation, the turntable 51 is arranged at a first inclined po- 
sition Pi inclined by a predetermined angle to one side 
with respect to a direction in which the moving table 49 
moves, as indicated by chain lines in Ftg?31 , at a second 
inclined position P2 inclined by a p redeterm ined angle *s 
to the other side with respect to the moving direction; 
and at a transporting direction position P3 extending in 
the moving direction, as indicated by solid lines in the 
same figure. 

[0104] Then, the elevating supporting plate 226 is 50 
moved up by the elevating cylinder 227, so that the fray 
50 disposed oh the top is pressed onto the outer periph- 
eral surfaces of the drums 35, 36 at the lower position 
As the moving table 49 is moved in the left direction, 
through the under side of the drums 35, 36, in this state, 55 
the belt materials 46A, 46 B peeled from the drums 35, 
36 are extended to the top surface of the tray 50 oh the 
turntable 51 at the first inclined position P1 or second 



inclined position P2 and transferred . 
[01 05] As illustrated in Figs. 32 and 34, a contact roller 
267 is disposed on a bottom surface of one end of the 
turntable 51 to be in contact with the top surface of a top 
plate 268 of the moving supporting plate 261. A holding 
cylinder 269 is disposed on the bottom surface of one 
end of the turntable 51 , and a holding member 270 is 
attached to its piston rod Then, with the turntable 51 
pivoted to the first inclined position PI, second inclined 
position P2 or transporting direction rjositioh PS, ap- 
pearing and disappearing actions of the holding cylinder 
269 cause the holding member 270 to come into en- 
gagement with the top plate 268 of the moving support- 
ing plate 261 to clamp the turntable 51 at the position 
P1, P2,P3. 

[0106] As illustrated in Fig. 31, the stopper roller 229, 
clamp cylinder 230 and clamp roller 231 are attached 
on the turntable 51. 

[01 07] Next, the operation of this embodiment will be 
described. 

[0108] When the belt materials 46 A, 46B are cut by 
the wound body cutting mechanism 44, the cut belt ma- 
terials 46A, 46B are sequentially peeled frbrh the outer 
peripheries of the drums 35', 36 by thebett material peel- 
ing mechanism^?. In this evehtj the^mb^ 
the tray transportation riie^haViism 48 is moved in the 
left direction, to transport the tray 50 oh the turntable 51 
pivoted to and arranged at the first inclined position P1 
or second inclined position P2 above the moving table 
49 from the right side of the drums 35, 36 to the left side 
through the under side. Therefore; -as illustrated in Fig. 
31 , the beit materials 46A. 46B peeled from the drums ! 
35, 36 a re ^ 

position PI or second inclined position P2 in arl extend- 
ed state. .?•;<>{>>•> 
[0109] Then, when the moving table 49 of the tray 
transportation mechahism to a left side ^6-' 

sition on' the base'31,tthe tufntable 51 is'pivoted from 
the first indine^ position P 

P£to the trarisrjbrtihg direction position P3, as indicated 
by solid liriesirf Fig: 3T. By this movement- the belt rha- 
terials 46AJ 46Bsu^ So arb extended 

along the transpbrtihg; directibh, and transported to a tire 
forming machine in the next prbbessV not shown. 
[0110] Theretore, during the trahsportatibrl or after 
the transportation to the next process, the heed for mod- 
ifying the extending direction of the belt materials 46A, 
46B is eliminated: 1 

[0111 ] Effects expected by the foregoing embodiment 
will be described below. - : — 

(1) The turntable 51 is pivotably supported ori the 
moving table 49 of the tray transportation mecha- 
nism 48, arid the tray 50 is carried on the turntable 
51. Therefore, with the tray 50 arranged at a posi- 
tion inclined in the direction in Which the moving ta- 
ble 49 is moved, the belt materials 46A, 46B peeled 
from the outer peripheries of the respective drums 
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35, 36 can be transferred to and supported on pre- 
determined positions on the tray 50 without trouble 
by a pivotal movement of the turntable 51. Then, 
after the transfer of the belt materials 46A, 46B, the 
turntable 51 is pivoted to a position along the direc- 5 
tion in which the moving table 49 is moved, so that 
the belt materials 46A, 46B can be changed in pos : 
ture from the inclined state to a longitudinally ex- 
tending state. It is therefore possible to transport the 
belt materials 46A, 46B without manually changing 10 
the postures to a tire forming machine in the next 
process by an operator. 

(2) The turntable 51 is adapted for pivotal move- 
ments to the first inclined position P1 inclined by a is 
predetermined angle to oneside with respect tp the 
direction in which the moving table 49 is moved, the 
second inclined position P2 inclined by a predeter- 
mined angle to the other side with respect to the 
moving direction, and the transporting direction po- 20 
sition P3 extending along the moving direction. 
Therefore, with the turntable 51 pivoted to the first 
inclined position P1, the belt material 46A peeled 
from one drum 35 can be transferred to and sup- 
ported on the tray 50 exactly, and with the turntable 25 
51 pivoted to the second inclined position P2, the 
belt material 46B peeled from the other drum 36 can 
be transferred to and supported on the tray 50 ex- 
actly: Then, afterthe transfer of these belt materials 
46A, 46B, the turntable 51 is pivoted from the first 30 
inclined position P1 ;or second inclined position P2 
to the transporting direction, position P3, thereby 
making it possible to readily change the postures of 
the respective belt materials 46A, 46B from the in- 
clined state to the longitudinally 35 , 

(Exemplary Modifications) lr 

[0112] This, embodiment can^also be modified and 
embodied in t the following, manner. 40 
[0113] - As illustrated in Fig. 35(a) : the cords 39a 
made of a plurality of twisted filaments 39c are passed 
through separation throughholes ? 31 2 of a twist-back 
member 311 and transferred in the longitudinal direction 
as illustrated in Fig r 35(b), to lwist back the resp^ 45 
filaments 39c ; and form predetermined spacings be- 
tween them. In this state, the cords 39a are passed 
through softened rubber, not shown, to form a rubber 
layer 313 around the outer pieripheries of the respective / 
filaments 39c, as ; illustrated in fig. 35(c). After the s re- , so 
spective filaments 39c return to the original twisted state 
by their own twisting stresses, a plurality of similarly fab- 
ricated cords 39a are arranged in parallel and passed 
through a rubber extruder, not shown. Then, as illustrat- 
ed in Fig. 36, the rubber layer 313 of each cord 39a is 55 
covered in flat shape by a rubber coating 39b to form a 
ribbon 39. 

[0114] The linear cord 39a coated with the rubber lay- 



er 313, provided in the foregoing manner, can have a 
predetermined stress to an external force or the like, and 
ensure a sufficient stickness to the rubber coating 39b. 
Also, since the overall outer periphery of the rubber layer 
313 is coated with the rubbercoating 39b after the outer 
periphery of each filament 39c is coated with the rubber 
layer 313, moisture can be prevented from reaching 
each filament 39c to improve the anti-corrosive property. 
Further, since the respective filaments 39c are in contact 
with one another through the liquid rubber layer 313, 
good vibration absorption is provided, and the respec- 
tive filaments can be prevented from directly coming into 
frictiohal contact with one another to generate frictional 
heat: 

The manufacturing device of the foregoing embod- 
iment may be configured such that the edge tape 
winding mechanism 42 is moved alone rather than 
additionally provided to the ribbon winding mecha- 
nism 38 for integral movement therewith. 

The manufacturing device of the foregoing embod- 
iment may be configured to omit the edge tape 
winding mechanism 42 such that after the belt ma- 
terial 46B is formed, the edge tape is stuck to both 
side edges of the belt material 46B by a different 
device. . 

Though not shown, only one drum 35 is mounted to 
the frame to manufacture the belt material 46A at a 
first. time. Then, the drum 35 is exchanged with a 
drum 35' having different outer -.diameter, to manu- 
facture a belt material 46A' having a different width. 
This belt material 46A' may be reversed, transferred 
onto the belt material 46A, and laminated in two lay- 
ers to form the belt 251 . 

A relative movement mechanism may be provided 
for relatively moving the drums 35, 36 and the rib- 
bon winding guides 1 30A, 1 30B at a predetermined 
feed speed in the axial direction of the drums. 

[0115] As compared with the foregoing embodiment 
in which the ribbon winding guides 130A, 130B are 
moved in the longitudinal direptipn qf the drums while 
the drums are r otated at predetermined positions, where 
the drums having large weights are moved, the power 
can be reduced, and the longitudinal dimension of the 
drums of the device can be limited. 

As the winding start end grabbing mechanism, a 
mechanism may be used for adsorbing the distal 
end of the ribbon moved toward the outer periphery 
of the drum by a sucking hole formed in the drum , 
or for stopping the distal end of the ribbon with an 
adhesive or a stopper protrusion. 

In place of the ribbon cutting mechanism 41 , the op- 
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erator may cut the winding end of the ribbon 39. 

The wound body cutting mechanism 44 may be 
comprised of a cutter provided for movements into 
contact with and away from the drums and for cut- s 
ting the wound bodies, and a relative movement 
mechanism for rotating the drums, and relatively 
moving the cutter in the axial direction of the drums 
at a predetermined feed speed. 

10 

" The blade grooves of the drums are omitted, arid 
the wound body is spirally cut by a cutting mecha- 
nism alonga scheduled spiral cutting line. The edge 
tape 43 may be wound to straddle the scheduled 
line to manufacture the belt materials with the cut- is 
ting mechanism. 

Three or more drums can be switched among a rib- 
bon winding position, a ribbon sticking position, a 
wound body cutting position, and a belt material 26 
peeling/extracting position by a position switching 
mechanism 

The ribbon cutting mechanism 41 may be mounted 

on the ribbon winding mechanism 38. 25 

The ribbon 39 may be formed to have the shape of 
oblong rectangle in cross-section . 

In the manufactunng device of the foregoing em- 30 
bodiments; the specific strijetiires may be modified 
as appropriate for the drum reversing/supporting 
mechanism 34, drum clamp mechanism 37, ribbon 
winding mechanism 38, ribbon cutting mechanism 
41 , edge tape winding mechanism 42 : .wound body 35 
cutting mechanism 44, belt materiatpeefirig mech- 
anism 47, and tray transportation mechanism 48. 

Cteim^-^ '] • 40 

1. A method of manufacturing a belt material for a tire 
characterized by comprising the steps of: 

spirally winding a ribbon (39) formed of a plu- 45 
rality of cords (39a) arranged longitudinally and 
covered with a rubber coating (39b) around an 
outer penpheral surface of a drum (35, 36) hav- 
ing a predetermined outer oHameter (D1 : t&jr at v 
a predetermined pitch (T1, T3), and sticking so 
side edges of the wound ribbon (39) tb each 
other to form a cylindrical wound body (40); arid 
spirally cutting said wound body (40) at a pre- 
determined pitch (T2, T4) larger than the wind- 
ing pitch (T1 , T3) of said ribbon (39) to form a 55 
belt material (46A, 46B) having a predeter- 
mined width (W1 , W2) and a cord inclination an- 
gle (pv, 02). 



2. The method of manufacturing a belt material for a 
tire according to claim 1 , wherein the outer diameter 
(D1 , D2) of said drum (35, 36), a width (E), winding 
pitch (T1.T3), number of windings (N) of the ribbon 
(39), and the spiral cutting pitch (T2, T4) of the 
wound body (40) are set based on a length (L), 
width (W1 , W2) and cord inclination angle (p1 , p2) 
of the intended belt material (46A 46B): 

3. The method of manufacturing a belt material for a 
tire according to claim 2, wherein the length (L) of 
the belt material is set to a dimension used for a 
single tire. 

4. A device for manufacturing a belt material for a tire, 
characterized by cornprising: 

a ribbon winding mechanism (38) for spirally 
winding a ribbon (39) formed of a plurality of 
cords arranged longitudinally and coated with 
. a rubber around an outer peripheral surface of 
a drum (35, 36) at a Redetermined pitch (T 1 , 

T3); : - ; ' -yy^- 

a sticking mechanism (131,. .) for sticking side 
edges of the wound ribboh (39) to each other 
to form a wound body (40); and ' " 
a wound body cutting mechanism (44) for spi- 
rally cutting said wound body (40) at a prede- 
terrnined pitch (T2, T4) largerthah the winding 
pitch (T1, T3) of said ribbon (39) to form a belt 
material (46 A, 46B) having a' predetermined 
width (W1 , W2) anda cord inclination angle (p1 , 

5; The device for manufacturing a b^^rt 

tire according to claim 4, wherein said ribbon wind- 
ing mechanism (38) comprises ' a ribbon winding 
guide (130A, 130B) corresponding to the drum (35, 
36) rotatably supported by a frame (32," 33); and a 
relative movement mechanism 1 (113, 11 4, 115,./.) 
for relatively moving said drum (35, 36) and said rib- 
bon winding guide (130A; 130B) in an axial directiori 
of the drum at a predetermined feed speed: 

6. The device for manufacturing a belt material fdra 
tire according to claim 4 or 5, wherein said sticking 
mechanism (131,...) is configured to stick the side 
edges of -the ribbon with' a pressure by a presser 
roller (1 31) which follows a ribbon wihdiHg oper^^^ 
by said ribboh winding hiechahism (36)r 

7. The device for manufacturing a belt material for a 
tire according to claim 4 or 5, wherein said drum 
(35, 36) is provided with a winding start end grab- 
bing mechanism (60, ..) capable of grabbing a wind- 
ing start end of the ribbon. 

8. The device for manufacturing a belt material for a 
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tire according to claim 4 or 5, wherein said frame 
(32) or said ribbon winding mechanism (38) is pro- 
vided with a ribbon cutting mechanism (41) for cut- 
ting a finish end of the ribbon wound around the 
drum. 

9. The device for manufacturing a belt material for a 
tire according to any one of claims 4 to 8, wherein 
said wound body cutting mechanism (44) compris- 
es the drum (35, 36) rotatably supported by the 
frame (32 33). a cutter (45) disposed correspond- 
ing to said drum for movements into contact with 
and away from the drum, and for cutting the wound 
body, and the relative movement mechanism (113, 
114 115. ) tor rotating said drum (35, 36) and for 
relatively rotating said cutter (45) in a longitudinal 
direction of the drum at a predetermined feed 
speed. 

10. The device for manufacturing a belt material for a 
tire according to claim 9, wherein said drum (35, 36) 
is provided with a spiral blade groove (35a, 36a) in 
the outer peripheral surface at the same pitch as 
the predetermined pitch (T2, T4) for spirally cutting 
said wound body (40) , wherein a blade edge of said 
cutter (45) is guided along one edge of said blade 
groove (35a 36a) to cut the wound body (40). 

11. The device for manufacturing a belt material for a 
tire according to claim 10, wherein a winding start 
end of said nbbon (39) is cut in a cut edge having 
the same angle as the spiral lead angle (ot1 , ct2) of 
the blade groove (35a, 36a), wherein the ribbon is 
started to be wound with the cut edge fed along the 
blade groove of the drum, and the ribbon is wound 
up with a winding finish end of the ribbon matching 
the blade groove. 

12. The device Tor manufacturing a belt material for a 
tire according to claim 11 , wherein the winding finish 
end of said ribbon (39) is cut such that the angle of 
its cut edge is at the same angle as the spiral lead 
angle of the blade groove, and the cut subsequent 
ribbon is started to be wound such that a cut edge 
at a distal end of the cut subsequent ribbon is fed 
along said blade groove in the next winding starting 
operation. 

13. The device for manufacturing a belt material for a 
tire according to any one of claims 4 to 8 or 1 0, 
wherein said frame (32) is provided with a belt ma- 
terial peeling mechanism (47) for peeling the belt 
material from said drum. 

14. The device for manufacturing a belt material for a 
tire according to claim 13, wherein said frame (32) 
is provided with a transfer mechanism (212, 213, 
214) for pressing the belt material peeled from the 



drum onto a top surface of a tray (50) with a prede- 
termined pressure, and said tray (50) is transported 
in a direction intersecting the axial line of the drum 
by a tray transportation mechanism (48). 

5 

15. The device for manufacturing a belt material for a 
tire according to claim 14, wherein said tray (50) is 
formed in the shape of rectangle, said tray (50) is 
disposed so as to match the spiral lead angle (al , 

10 a2) of the spiral blade groove (35a, 36a) formed in 
said drum, and said tray (50) is moved in the trans- 
porting direction in synchronism with an operation 
for peeling off the belt material from the rotating 
drum to transfer the belt material onto the tray. 

15 

16. The device for manufacturing a belt material for a 
tire according to any one of claims 4 to 8 or 10, 
wherein said frame (32) is provided with an edge 
tape winding mechanism (42) for winding an edge 

20 tape (43) on the outer peripheral surface of the 
wound body (40) formed on said drum, along a 
scheduled spiral cutting line by the wound body cut- 
ting mechanism (44) so as to straddle the sched- 
uled line. 

25 ■ V ..:>:•• v.'-'.:. 

17. The device for manufacturing a belt material for a 
tire according to claim 16, wherein out of two proc- 
esses of manufacturing a wider belt material (46B) 
of a width (W2) and a narrower belt material (46 A) 

30 of a width (W1),said edge tape winding mechanism 
(42) is configured to wind the edge tape along a 
scheduled spiral cutting line for a wound body (40) 
for forming the wider belt material (46B). . 

35 18. The device for man a 
tire according to claim 4. .or 5, wherein said ribbon 
winding mechanism (38) is configured to be capa- 
ble of .spirally winding the ribbon (39) around the 
drums (35, 36) in opposite directions, and said 

40 wound body cutting mechanism (44) is configured 
to be capable of spirally cutting the wound bodies 
(40) in opposite directions. 

19. The device for manufacturing a belt material for a 
45 tire according to claim 4, 5 or 18, wherein said 

drums (35, 36) are disposed at a plurality of loca- 
tions, and each of said drum is configured to be 
switchable among a ribbon winding position, a rib- 
bon sticking position , a wound body cutting position, 
so and a belt material peeling/extracting position by a 
position switching mechanism (34). 

20. The device for manufacturing a belt material for a 
tire according to claim 19, wherein said drums (35, 

55 36) are disposed at two locations, and cord inclina- 
tion angles (01 , (52) of the linear cords (39a) of the 
belt materials (46A, 46B) are made, substantially 
symmetric by winding the ribbon around, the two 
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drums in opposite directions and spirally cutting 
wound bodies in opposite directions. 

21. The device for manufacturing a belt material for a 
tire according to claim 20, further comprising: 

a drum reversing/supporting mechanism (34) 
for rotatably supporting a pair of drums (35, 36) 
having different outer diameters (D1 , D2), and 
formed with spiral blade grooves (35a, 36a) ex- 
tending in directions opposite to each other in 
the outer peripheral surfaces, and functioning 
as a position switching mechanism for alter- 
nately reversing said drums to two positions, 
wherein a ribbon is wound around the outer pe- 
riphery of a drum arranged at one position by 
the drum reversing/supporting mechanism (34) 
to form a wound body (40), and 
said wound body (40) on the outer periphery of 
the drum arranged at the other position by said 
drum reversing/supporting mechanism is cut 
along the blade groove of the drum to form a 
belt material. 
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20 



rality of twisted filaments (39c) through a twist-back 
member (311) in the longitudinal direction to twist 
back the respective filaments (39c) and form pre- 
determined spacings between the filaments, pass- 
ing the cord (39a) in this state through a rubber liq- 
uid bath to form a rubber layer (313) over the outer 
periphery of each filament (39c), and after the re- 
spective filaments (39c) return to the original twist- 
ed state by their own twisting stresses, passing a 
plurality of similarly fabricated cords (39a) arranged 
in parallel through a rubber extruder to flatly coat a 
rubber coating (39b) on the rubber layer (313) of 
each cord (39a). 



22. The device for manufacturing a belt material for a 
tire according to claim 21, wherein said wound body 
cutting mechanism (44) is provided with a cutter 
(45) for engagement with the blade groove of the 
drum to press a blade edge to an edge of the blade 
groove:. Y";. ;;: ' '.' y : : ■ - ;; ' 

23. The device for manufacturinig a belt material for a 
tire according to claim 14 or 15, wherein a moving 
table (49) is disposed in said tray transportation 
mechanism (48) for movement corresponding to the 
drum iri a direction intersecting the axial line thereof, 
a turntable (51) ^ 

table, and said tray (50) is carried on 'tHe 1 turtle.' 

24. The device for manufacturing a betf material for a 
tire according to claim 23 : wherein said turntable is 
configured to be pivoted to a first irxHSne^ position 
(Pi) inclined by a predetermined angle to one side 
with respect to a direction in which the moving table 
is moved, a second inclined position (P2) inclined 
by a predetermined angle to the other side with re- 
spect to the moving direction, and a transporting di- 
rection position (P3) extending along the moving di- 
rection. 

25. The device for manufacturing a belt material for a 
tire according to claim 23 or 24, comprising clamp 
means (229; 230, 231 ) on the turntable for remov- 
ably clamping the tray. 

26. The device for manufacturing a belt material for a 
tire according to claim 4, Wherein said ribbon (39) 
is formed by transferring a cord (39a) made of a plu 
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